Bladder cancer is the fourth most common cancer in men and the 11th most common cancer in woman accounting for 6.6% of all cancer cases. Approximately 70-75% bladder cancers are non-muscle invasive bladder cancer (NMIBC). A few African studies have provided considerable rates of NMIBC as compared to western settings 70% to 85%. Critical step in the management of NMIBC is to prevent tumor recurrence which include transurethral resection of the bladder tumor (TURBT) for staging and histological diagnosis. A second TURBT for high grade tumor, T1 tumors and intravesical adjuvant chemotherapy and immunotherapy are essential to reduce recurrence rate. Nevertheless, variant histology, multiple, progressive and recurrent high-grade tumors are best treated with early radical cystectomy. The African literature is scanty on the management of NMIBC. Most of the histological types are squamous cell bladder cancer and may not conform to transurethral resection only but rather radical cystectomy. Most of these patients are not suitable for any form of treatment as they present with advanced disease. However, there is an increasing incidence of urothelial cancer in Africa over the years due to urbanization. It is best that major investment is made in uro-oncological care to address the growing challenge of these subtypes.
Introduction
Bladder cancer is the fourth most common cancer in male after prostate, lung and colorectal cancers, accounting for 6.6% of all cancer cases [1, 2] , and the 11th most common cancer in woman [1] . The global standardized incidence rate is 10.1 per 100,000 for men and 2.5 per 100,000 for women [2] . According to the Canadian Cancer Society, bladder cancer is the fifth most common cancer overall, accounting for 7,800 cases/ year [3] . Among the 81,190 estimated newly diagnosed BC in the US in 2018, nearly 75% were non-muscle invasive bladder cancer (NMIBC) [4] . A systemic review and meta-analysis by Adeloye et al in 2019, showed the pooled incidence of bladder cancer in Africa was 7.0 (95% confidence interval: 5.8 -8.3) per 100,000 population in men and 1.8 (95% confidence interval: 1.2 -2.6) per 100,000 in women [5] . The risks of bladder cancer appear to vary across world regions, correlating with smoking and occupational exposures to carcinogens in developed countries, and with chronic bladder urothelial irritation from Schistosoma hematobium infection in Africa and the Middle East [5] .
Several studies and epidemiological profile in the developed nations have shown that approximately 70-75% of bladder cancers are NMIBC [1, 3, 4, 6] . A few studies from Nigeria and Ethiopia (Forae et al [7] , Biluts et al [8] ) provided considerable rates of NMIBC as compared to western settings 70% and 85% respectively. NMIBC is defined as a superficial neoplasia confined to the mucosa, (including Ta which is a noninvasive papillary carcinoma and carcinoma in situ (CIS), which is flat and non-papillary) or lamina propria (T1) based on the American Joint Committee on Cancer (AJCC) staging system, also known as the tumor node metastases (TNM) classification [4] . Ta accounts for most NMIBC (60%), whereas T1 and Tis (CIS) account for 30% and 10%, respectively [3] .
Patients with NMIBC should be placed into one of three risk categories (low, intermediate and high risk) for recurrence and progression based on their stage, grade, number and size of tumors, and whether CIS is present [9] . This allows the most appropriate management to be selected based on the patient's risk category [9] .
Bladder cancer is a heterogeneous disease with a variable natural history [6] . In developed and industrialized nations, urothelial cancer is the most common histological type [3, 10] . In much of Africa, the histological type has remained squamous cell carcinoma (SCC) due to the endemicity of schistosomiasis [11] [12] [13] . A review by Bowa et al revealed that cancer of the bladder in most of Africa is still predominantly SCC Non-Muscle Invasive Bladder Cancer World J Oncol. 2019;10(3):123-131
(53-69%). However, there has been a notable increase in transitional cell carcinoma (TCC) in Africa (9-41%) [11] . A 10-year retrospective study of Salem et al in Egypt showed that there is a significant change of histological types from SCC to urothelial cancer; the incidence of associated bilharziasis decreased from 80% to 50%; and a significant increase occurred in TCC from 20% to 66%, with a significant decrease in SCC from 73% to 25% [14] . The TNM histological-based staging, which focuses on the luminal spread of the cancer across the bladder wall better applies to urothelial cancer, while with SCC, an organ-based staging is more suitable as most of the cancers associated with schistosomiasis had invaded the muscularis propria of the urinary bladder at the time of diagnosis (P < 0.001) as reported by Rambau et al in Tanzania [15] . The management of TCC is mostly by transurethral resection of bladder tumor (TURBT) and adjuvant bladder instillation therapy [11] . Practically, SCC responds poorly to chemotherapy or radiotherapy and the main management of SCC is open surgery [11] .
There is currently insufficient data regarding the standard of care of NMIBC in Africa. However, this review tends to highlight the challenges on the current management of NMIBC in Africa and compare outcomes to the current available guidelines in the western settings.
Literature Search Methodology
A literature review was conducted from 2000 to 2019 using Medline, African Journals Online, Google Scholar and PubMed. The English literature was searched using the term "non-muscle invasive bladder cancer" with tags (Africa/sub-Saharan Africa/ Nigeria/Ghana/Senegal/Liberia/Tanzania/Togo/Egypt/Benin/ Mali). A total of 47 articles were selected including retrospective studies, prospective studies, randomized trials, review articles, systemic review and meta-analysis and clinical guidelines.
Both abstracts and full text were reviewed for epidemiology, risk factors, clinical presentation (Table 1, [7, 8, 12, 13, 15, [16] [17] [18] [19] [20] [21] [22] [23] ), cystoscopic diagnosis, urine markers and cytology as well as TURBT, histological types (Table 2, [7, 8, 12, 13, 15, [16] [17] [18] [19] [20] [21] [22] [23] ), intravesical adjuvant therapy and follow-up. A qualitative evaluation was performed on the various above parameters and a comparative analysis was made between the available African literature with reference to the current guidelines on bladder cancer by the European Urological Association (EAU), American Urological Association (AUA), Society of Urological Oncology (SUO), and the Canadian Urological Association. Table 1 [7, 8, 12, 13, 15, [16] [17] [18] [19] [20] [21] [22] [23] displays the demographics, age range, sex ratio and the commonest presenting symptoms of bladder cancer in most parts of sub-Saharan Africa. Table 2 [7, 8, 12, 13, 15, [16] [17] [18] [19] [20] [21] [22] [23] shows the mode of diagnosis mostly by white light cystoscopy, stage at presentation and histological types. 
Literature Search Results

Discussion
Epidemiology/risk factors
The etiology of bladder cancer has been elucidated in most western literature mostly regarding urothelial cancer. Several studies [2, 3, 5, 10, 11] have reported that smoking is a prominent risk factor for bladder cancer and the risk of recurrence is increased when smoking is continued [8] . Reports have shown that high-risk groups include workers in the following industries: printing, iron and aluminum processing, industrial painting, gas and tar manufacturing [2, 10] . According to Kassouf et al (2015) as stipulated in the Canadian Urological Association Guideline on the management of NMIBC, chronic inflammatory changes in the bladder (due to persistent bladder stones, recurrent urinary tract infections, chronic indwelling catheters and chemotherapeutic exposure are all relevant risk factors for bladder cancer [3] .
Most of the African literatures on NMIBC are retrospective hospital-based studies and lack structured guideline available for bladder cancer [7] [8] [9] [10] [11] [12] [13] . The study populations as shown in Table 1 [7, 8, 12, 13, 15, [16] [17] [18] [19] [20] [21] [22] [23] are heterogenous and conclusions cannot be simply drawn from a pool analysis of reported data. There are remarkable variations in the age range (Table 1 , [7, 8, 12, 13, 15, [16] [17] [18] [19] [20] [21] [22] [23] ) as studies from Mali, Nigeria and Libya [7, 19, 23] revealed patients with bladder tumor as young as 10 years and below. These tumors were however more of a variant histology or may have been congenital in origin. With the increase in life expectancy in some sub-Saharan regions, data from Nigeria, Ethiopia and Tanzania [8, 15, 19] showed a higher age range of diagnosis of bladder cancer at 90 years (Table 1, [7, 8, 12, 13, 15, [16] [17] [18] [19] [20] [21] [22] [23] ). Nevertheless, the median age in most studies was shown to be in the fifth decade (Table 1, [7, 8, 12, 13, 15, [16] [17] [18] [19] [20] [21] [22] [23] ). More males are found to be smokers than their female counterparts as well as earners for their family within agricultural and petrol industries in Africa. This put men at a higher risk for bladder cancer as revealed consistently in most studies.
Studies from Nigeria, Kenya, South Africa and Zambia [11] [12] [13] 24] have revealed that schistosoma endemicity has been a major etiological factor for bladder cancer. Retrospective reviews from Mali, Zambia, Tanzania, Nigeria and parts of North Africa displayed that 10-45% of patients diagnosed of SCC were found to have an associated bilharzial cystitis [11, 12, 15, 21] . The histological type in these regions is more SCC than urothelial cancer, due to the relatively lower exposure to industrialized petrochemical and aromatic hydrocarbons in rural settings [5, 13, 18, 25] .
Nevertheless, epidemiological studies in Egypt and other African data have shown that this historical trend is now taking a paradigm shift as the incidence of urothelial cancer is rising in Africa due to the urbanization and industrialization [5, 18, 25] . A retrospective study of 192 patients by (Darre et al) in Togo found a high prevalence of urinary schistosomiasis with 28.1% tumor detection rate. Despite the findings urothelial was still the dominant histological type [26] . Data from Egypt, Libya, Ethiopia and some part of Nigeria are now showing a much higher incidence of urothelial cancer as compare to SCC (Table 2 , [7, 8, 12, 13, 15, [16] [17] [18] [19] [20] [21] [22] [23] ). According to (Sharif-Askari et al) the incidence of this disease is expected to grow in developing countries because of increase in smoking popularity, the shift to sedentary life, diabetes mellitus, and obesity [23] .
Clinical presentation
Comprehensive history, physical exam, followed by cystourethroscopy is required for initial evaluation of suspected bladder cancer [8] . The most common presenting symptom of Non
bladder cancer is painless macroscopic hematuria [2, 7, 11, 12] which occurs in about 85% of patients [2] . However, a review article on bladder cancer in sub-Saharan Africa by Bowa et al 2018 showed that urothelial cancer of the bladder presents with painless hematuria whereas SCC of the bladder is associated with painful hematuria, bladder mass and necroturia [11] . Retrospective analysis of most hospital-based studies in developing countries have shown that gross hematuria is the commonest presenting symptoms followed by irritative symptoms associated with UTI (Table 2 , [7, 8, 12, 13, 15, [16] [17] [18] [19] [20] [21] [22] [23] ). A prospective study by (Edward et al) in UK involving 4,020 patients with hematuria showed macroscopic hematuria was associated with an 18.9% risk of urinary tract malignancy, while non-visible or microscopic hematuria was associated with a 4.8% risk of malignancy [9, 27] .
Diagnostic cystoscopy
The diagnosis of bladder cancer ultimately depends on cystoscopic examination of the bladder [1, 3, 9, 10] and histological evaluation of the resected tissue [2] although about 4% of cases will be found incidentally, usually during imaging to investigate non-urological symptoms [9] . However, the detection rate for white light cystoscopy (WLC) can be limited (as low as 60%) [1] . Strong evidence has shown that enhanced visualization methods using (hexyl aminolevulinate (HAL)-photodynamic diagnosis (PDD) or narrow band imaging (NBI)) may improve tumor detection and early recurrence [1-3, 10, 28] . Blue light cystoscopy (BLC) or PDD requires preoperative intravesical instillation of hexaminolevulinate (HAL), a photosensitizer that preferentially accumulates in neoplastic cells [29] . Under blue light, red fluorescence is emitted by neoplastic cells. NBI improves visualization of tumor associated aberrant mucosal and submucosal vasculature, without the need for exogenous imaging agents [29] .
A meta-analysis of data by Burger et al (2013) from 1,345 patients found that PDD or BLC detected significantly more Ta tumors (14.7%; P < 0.001) and CIS lesions (40.8%; P < 0.001) than WLC [1, 30] . A network meta-analysis by Lee et al (2015) found a lesser recurrence rate in patients undergoing NBI than patients undergoing WLC (OR, 0.48; 95% CI, 0.26 -0.95) but no significant difference in the recurrence rates of BLC and NBI treated patients [1, 31] .
Both AUA and NICE recommend enhanced cystoscopy be offered at the time of TUR. EAU recommends PDD-guided biopsies in the setting of positive cytology but negative cystoscopy [10] .
In the developing countries, the diagnosis of bladder cancer is still highly reliant on WLC and histology from TURBT which the standard of care is still shown in Figures 1, 2 . Nevertheless, the absence of enhanced cystoscopy in these settings may affect the rate of recurrence after TURBT with poverty and lack of specialist facilities as confounding factors. Subsequently, more studies are needed to validate this effect as most of the histology is SCC that may require a radical cystectomy.
Urinary markers and cytology
Urine cytology has a high sensitivity for the detection of high-grade tumors but its sensitivity decreases (ranging from 4-31%) for low-grade tumors [1, 2, 10, 28] . In the case of positive cytology, the presence of urothelial cancer is highly probable, even if it cannot be visualized, and all necessary measures should be considered and performed (e.g., random biopsy, prostatic urethra biopsy and fluorescence cystoscopy) [28] .
The AUA makes no recommendation regarding urine cytology in the primary assessment but advocates for its use in the surveillance of intermediate-and high-risk patients [28] . Conversely, EAU and NCCN guidelines recommend the use of urine cytology as an adjunct to cystoscopy at primary assessment and in the surveillance of high-risk tumors [10] .
Although several urine-based tumor markers have been investigated and developed (e.g., NMP22, BTA test, immuno- Cyt, microsatellite analysis, CYFRA21-1, fluorescence in situ hybridization (FISH), and Lewis-X), their low sensitivity and low specificity have prevented their application to NMIBC diagnosis and prognosis [1] . Nevertheless, a study by Soria et al (2018) reported that FISH has been shown to be useful in specific scenarios, mostly as a reflex test and in the setting of equivocal urinary cytology [32] . In a patient with NMIBC, a clinician may use biomarkers to assess response to intravesical bacillus Calmette-Guerin (BCG) (UroVysion® FISH) and adjudicate equivocal cytology [33] .
Management
TURBT
TURBT under regional or general anesthesia remains the gold standard for the management of NMIBC. The histological type and grade of the tumor, as well as the presence, depth, and type of the tumor invasion should be determined [1-4, 6, 9, 28, 33] . Bimanual examination of the bladder should be performed under anesthesia before prepping and draping unless the tumor is clearly small and noninvasive and should be repeated after the resection. Fixation or persistence of a palpable mass after resection suggests locally advanced disease [2] . The EAU offers specifics about TUR technique, including en bloc resection of small papillary tumors including the underlying bladder wall, while larger tumors should be resected in fractions and include the underlying detrusor muscle, and edges of the resection area [10] . Despite some bleeding, cauterization must be avoided as much as possible during the resection. Excessive cautery artefact may make interpretation of tissue by pathologist difficult [28] .
In agreement with published data, EAU guidelines strongly recommend re-TUR in patients with high-grade and T1 tumors and always when the pathologist has reported that the specimen contained no muscle tissue. Most authors perform the procedure between 2 and 6 weeks after initial TURB [1-4, 6, 9, 28, 33, 34] . Because of the frequent detection of persistent disease at the location of the original tumor, the deep resection of this site is advocated [15] .
Repeating TUR in select cases is associated with discovering persistent tumor [35, 36] , more accurate staging (especially if no detrusor muscle in the initial TUR) [34] , improved recurrence free survival and response to BCG [10] .
The management of bladder cancer in sub-Saharan Africa is unclear. The recommended guidelines require great investment which is minimal to absent in most settings in Africa [17, 18, 20, 37] . The very few specialists must manage patients who will apparently become loss to follow-up and present later with an advanced stage of the disease. Very few studies have reported on TURBT including studies from Egypt, Nigeria and Ethiopia [8, 16, 21, 22] . Even open surgery (partial cystectomy, radical cystectomy and urinary diversion) may become a nightmare due to the lack of neoadjuvant and adjuvant chemotherapy. The outcome of cystectomy and diversion have been reported with some adverse outcome including metabolic acidosis, sepsis and multiple organ dysfunction (Biluts et al, Ibrahim et al) [8, 22] . A systemic review and meta-analysis of 22 articles on the incidence of bladder cancer in Africa by (Adeloye et al) displayed ureterosigmoidostomy and biopsy were the comment procedures in 27.7% of case as 20.8% of patients presented with advanced disease in Africa which is remarkably higher than data in the developed nations [5] .
Prostate urethral biopsy
The involvement of urothelial carcinoma at the prostatic urethra (PU) is a negative prognostic factor for recurrence and progression [10] . Although the exact risk of prostatic urethra or duct involvement is not known, it seems to be higher if the tumor is located on the trigone or bladder neck, in the presence of bladder CIS and multiple tumors [2, 38] . The biopsy is taken from abnormal areas and from the precollicular area (between the 5 and 7 o'clock position) using a resection loop [2] . Both the EAU and AUA recommend prostate urethral biopsy for patients with a history of NMIBC, negative cystoscopy but positive urine cytology [10] .
Adjuvant intravesical chemotherapy
The choice of therapy may be considered on an individual basis according to what risk is acceptable for the patient and the urologist [2] . A meta-analysis of seven trials by Sylvester et al [39] confirmed that one immediate intravesical instillation of chemotherapy significantly decreased the risk of recurrence after TURBT, not only in patients with low-risk NMIBC but also in patients with stage Ta-T1 single and multiple bladder cancers [6] . In the most recent systematic review, it was shown that a single instillation (SI) reduced the 5-year recurrence rate by 14% [1] . In EAU guidelines, it was reported that mitomycin C (MMC), epirubicin, and pirarubicin have all shown a beneficial effect [1, 2] . Numerous trials evaluated the use of MMC, with 20 -60 mg MMC administered once a week for 4 -8 weeks, with or without maintenance once every 2 weeks to 3 months for 6 months to 2 years [6] . However, adjuvant intravesical therapy should be omitted in patients with hematuria, with overt or possible bladder perforation and after extensive resection [1] [2] [3] 28] .
1) Low risk
Low-risk tumors, classified as single TaG1 tumors, 3 cm in diameter, have a recurrence probability of 15-24% and 31-46% at 1 year and 5 years, respectively [4] . For patients with these low-risk tumors, one immediate instillation is considered adequate.
2) Intermediate risk
This risk group contains all other tumors between the low-and high-risk groups, namely Ta-1, grade 1-2, multifocal, and > 3
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3) High risk
In a high-risk patient with newly diagnosed CIS, high-grade T1, or high-risk Ta urothelial carcinoma, a clinician should administer a 6-week induction course of BCG [33] .
Advances in intravesical immunotherapy (BCG)
BCG is indicated not only in high-risk disease, but also in intermediate-risk disease because the benefit of BCG on recurrence and progression is greatest in both groups [1] . The protocol of induction BCG should consist of six weekly intravesical instillations, followed by maintenance consisting of three weekly treatments at 3 month, and 6 months, for a total of 36 months [1] . Treatments usually begin 2 -4 weeks after the TURBT, allowing time for the re-epitheliazation to minimize the potential for intravasation of live bacteria [2] . The main action of BCG in the bladder is to mediate the production of adhesion and costimulatory molecules after its internalization into the tumor cells, thus increasing the binding capacity of T lymphocytes and neutrophils to receptors, leading to an enhanced activity against tumor cells resulting in their apoptosis and inhibition of their replication [44] .
Relatively little has been published about the efficacy of current therapies in treating NMIBC in elderly patients. A multicenter trial found that overall response to either BCG or BCG plus interferon was decreased in participants ≥ 80 years of age compared with younger patients [45] . BCG unresponsive disease should be defined as: 1) patients with recurrent high grade T1 disease within 6 months of their primary tumor after at least one course of BCG or patients who have failed at least two courses of BCG with either 2) persistent or recurrent pure papillary (Ta) disease within 6 months or 3) persistent or recurrent CIS within 12 months [46, 47] .
A prospective study of 37 patients by Nour et al in Egypt who underwent TURBT were evaluated for low-dose BCG efficacy (recurrence with or without progression) and safety by documentation of minor and/or major side effects. There were no major or severe side effects and no treatment discontinuations. Besides North Africa, the use of BCG in the sub-Saharan nations as an adjuvant intravesical therapy is sparse or underreported [16] .
Treatment of failure following intravesical therapy
In patients with BCG-refractory high-risk NMIBC, radical cystectomy is recommended [2, 3, 6, 10] . In patients with BCG relapse, BCG plus interferon, gemcitabine, or re-induction with BCG are valid options when patients are not suitable for or refuse radical cystectomy [3, 10] .
The role of early cystectomy
Although the initial response rate to BCG therapy in patients with CIS can be above 80%, patients whose condition fails to respond have a 50% chance of disease progression and a higher likelihood of disease-specific mortality [2] . Therefore, some experts consider it reasonable to propose immediate cystectomy to patients with NMIBC who are at high risk of progression [2] .
Early radical cystectomy may be advised for very highrisk patients: T1 high grade with variant features; T1 high grade with lymphovascular invasion, multiple and/or large T1 high grade; T1 high grade with concomitant bladder/prostatic CIS; persistent T1 high grade on restaging TUR; early highgrade recurrence at 3 months; and invasive tumors involving bladder diverticula [3, 10] .
A review article by Bowa et al (2018) reported that the major histological type in Africa is SCC and these tumors are locally invasive spreading from the fundus to the bladder neck rather than the transmural spread seen in urothelial bladder cancer [11] . Therefore, it is efficacious that these tumors are best treated with radical cystectomy than the conventional TURBT for non-muscle invasive urothelial bladder tumor; as the patients are relatively young and healthy, and there is no risk of urethral recurrence, unlike with urothelial cancer [11, 24, 47] . Heyns et al also stated that unfortunately, many patients in Africa still present with advanced and inoperable bladder cancer, and many do not have access to healthcare facilities that can provide a cure and a good quality of life by means of radical cystectomy and neobladder construction [24] .
Follow-up
Cystoscopy at 3 months following TURBT is recommended for all patients. Generally, cystoscopy with urine cytology (or other urine marker) is recommended every 3 to 4 months for 2 years, then every 6 months for years 3 and 4, then yearly thereafter [3] . Patients with low-risk Ta tumors may undergo cystoscopy at 3 and 12 months, then annually (level of evidence 3). Upper tract imaging every 1 to 2 years is recommended for patients with high-risk NMIBC [3] .
Patient follow-up is a challenge in sub-Saharan Africa due to low socioeconomic status, poor accessibility to health care, lack of adequate or accessible specialist care as well as poor insight of their disease condition. Based on the aforementioned, even patients diagnosed of low-risk NMIBC can return with a more advanced stage of the disease. Studies from Egypt, Nigeria and Ethiopia [8, 16, 22] have recommended patient follow-up after treatment from 3 months up to 4 years using cystoscopy with bladder wash cytology [16] .
Conclusions
Critical steps in the management of NMIBC are to prevent tumor recurrence which includes TURBT for staging and histological diagnosis. A second TURBT for high grade tumor, T1 tumors and intravesical adjuvant chemotherapy and immunotherapy are essential to reduce recurrence rate. Nevertheless, variant histology, multiple, progressive and recurrent high-grade tumors are best treated with early radical cystectomy. The African literature is scanty on the management of NMIBC. Most of the histological types are squamous cell bladder cancer and may not conform to transurethral resection only but rather radical cystectomy. Most of these patients are not suitable for any form of treatment as they present with advanced disease. However, there is an increasing incidence of urothelial cancer in Africa over the years due to urbanization. It is best that major investment is made in uro-oncological care to address the growing challenge of these subtypes.
